Comparison of leucine enkephalin and adrenocorticotrophin effects on adrenal function in fetal and adult sheep.
At Day 120-125 of gestation equimolar amounts of ACTH and leu-enkephalin injected in vivo provoked similar rises in plasma cortisol concentrations in chronically catheterized fetuses. There was no concomitant change in plasma DHEA concentrations, or in maternal cortisol concentrations. At term (Days 135-140) 2 out of 5 animals responded similarly to both leu-enkephalin and ACTH injections with a rise in plasma cortisol concentrations, but the other 3 animals, in which basal cortisol concentrations had already risen, showed no response to either agonist. In adult sheep, ACTH provoked a significant increase in the plasma cortisol concentrations, but equimolar amounts of leu-enkephalin were without effect. There was a significant output of cortisol in response to ACTH administration by collagenase-dispersed adrenal cells from term sheep fetuses in vitro. Leu-enkephalin had no effect on cortisol output from dispersed adrenal cells when added by itself, or with ACTH. We conclude that leu-enkephalin is able to function as a stimulator of pituitary-adrenal function during fetal life. The lack of effect of leu-enkephalin on adrenal cells implies that its action is exerted not directly at the adrenal gland, but indirectly at the level of the hypothalamus or pituitary through stimulation of the release of other corticotrophic substances.